A study of the age-related effects of lactational atrazine exposure.
A growing number of reports have demonstrated that the widely-used herbicide Atrazine (ATR) can cause injury to dopamine (DA) neurons, but the exact mechanism remains unclear. In this study, we examined the effects of lactational ATR exposure in Sprague-Dawley rats on dopaminergic neuron health later in life. Compared with control rats, rats exposed to ATR during a critical period of neural development showed decreased striatal DA content and increased rates of DA turnover. The expression of Monoamine oxidase (MAO), which is associated with DA degradation, was up-regulated, and the expression of Vesicular Monoamine Transporter 2 (VMAT2), which is associated with DA transport, was down-regulated. The expression of transcription factor Nuclear Receptor Related Factor 1 (Nurr1), which is associated with DA neuron development, was down-regulated. Increased age (6-12 months old) increased the statistical significance of the differences of the above indicators in the ATR-treated rats compared to the control rats (P<0.05). Taken together, our results indicate that ATR exposure during the critical neural development period causes a down-regulation of Nurr1, which in turn affects Nurr1 target genes, including MAO, VMAT2 and DAT, which are involved in DA degradation and transport. Reduced expression of these genes impairs the capacity for vesicular storage or reuptake of DA, causing decreased levels of striatal DA, which can ultimately lead to DA neuron injury. DA neuron injuries become more severe over time, which suggests that aging can synergistically promote the ATR-associated DA neuron injuries.